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This is the third of a series of information circulars dealing with the 
subject: of mineral pigments. The first, I. C. 6132, published in May, 1929, 
is entitled "Ocher and Ochery Earths" and the second, I. C. 6604, entitled 
"Umber, Sienna, and Other Brown Earth Pisments," was published in September, 
1931. 


| Inasmuch as the nomenclature df these pigments is somewhat confused, one 
of the purposes of ‘the present paver is to stimulate discussion with a view 
to clafifying the situation. ‘The ’terminology herein employed is designed to 
follow: commercial practice but is subject to correction. | 


1/ The Bureseu of Mines will welcome a a of this Gitinie, provided the 
following footnote acknowledgment is used: "Reprinted from U. S. Bureau 
of Mines Information Circular 6627." — 
2/ Mineral” specialist, rare metals and nonmetals division, U. 8. Bureau of 
Mines. oY. 
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GENERAL DESCRI PTI OW 


The pigments, whose colors are due primarily to iron exides and iron 
hydroxides, comprise a variety of yellow, vrown, red, and sometimes black 
paint-coloring agents, both natural and artificially prepared. ‘The natural 
pigments in this grouyr include ocher, umber, sienna,. mineral vaints, paint 
rock, and mortar colors. When the natural color or tinting power--either in 
the raw state or after treatment--is too weak, these pigments may be "forti- 
fied" or strengthened. 


Ocher, umber, and sienna, rhile often described as “iron oxide pigments," 
are also knorn as "earthy" pigments. Inasmuch aa the iron content of these 
pigments is, in goneral, somewhat lower than that of other iron oxide pigments, 
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of iron oxide pigments to push the sales of the better grades of colors for . 
tinting mortars. Due to the amount of low-grade ‘cu loring matter that is re- 
quired to inmeart a strong color to concrete (in ” SOTO cases as high as 15 per . 
cent of pigment is necessary) the strength of the ceient may be materially 
imvaired. The addition of some 2 per cent of the higher grades of iron oxide 
to the concrete mix imparts a brighter and -stronger colcr, does not weaken 
the material, and in the end is not as expensive as the penccre piements 
formerly used, .- a 4 . 


Tron oxide Bicones, occur in nature in various shades and colors, but © 
the red pigments. are the most imortant and account for the larger part. of 
the total red vignents used. 


,The nomenclature of these red pigments is involved and the names given 
to-them.are: descriptive of the shade rather than of origin, method of produc- 
tion,-or:chemical composition. In most cases the red pigments under this ~ 
class may occur naturally or may be produced by heating hydrous iron oxide 
pigments such as vellow ocher to a sufficiertly high temperature to drive 
off the vater of comvosition. They may also be prerered by fortifying 
naturally-occurring pigments with stronger natural or Ee ayRyneEse ore or 
with coal—tar dves (e.g. alizarine lake), | , 


Most of the mineral reds derive their color from the presence of ferrio 
oxide (Fe903), the mineral hematite. This may be present in relatively small 


ay 


percentages, as in the red slates and shales, or it may constitute as’ much 
as 90 per cent or more of the material, as in Swvanish red. 


The vrincival iron oxide pigments used in the manufacture of paintare 
discussed in the following pages. 


3/ Toch, Maximilian, The Chemistry and Technology of Paints: New York, 1925, 


p. 62. 


11003 Dues 


Google 


{.C,. 6627 


Persian red or crimson oxide (the original Indian red) contains 65 to 70 
per cent of Feo0z and comes from Ormz Island in the Persian Gulf. A some- 
what similar natural product is now produced in this country, in Pennsylvania. 


Spanish red is a nearly mure soft red usually containing 80 to 90 ver 
cent of Feo0s. 


Purnle oxide or Indian red (natural) approximates Spanish or Persian red 
in composition, and is eee straight as a cheap pace red or as an adulterant 
in true Indian red. 


Canadian red is a ree limonite ore very high in ferric oxide (up to 
98 ald cent Pe203). 


Indian red and ee red are =e by roasting copperas (ive sulphate) 
yet Ta. produced as a by-product from pickling liquors in wire or galvan- 
izing mills. They are very high grade and are two of the most important of 
the red pigments. Indian reds are produced by higher heating of Turkey reds 
and are definitely vurple in tone and tint. The Turkey reds are the brighter, 
cleaner, and stronger shades. : | 


Red oxide or oxide of iron, as the terms are generally understood, is 
made in the same manner as Indian red, but is lighter in shade. These terms 
are also used rather loosely to apply to various types of natural red pigments 
high in ferric oxide. - , 


Venetian reat/ is a term <a soeely seiies ‘to a variety of the red iron 
oxide pigments, varying in chemical comnosition. The only distinction the 
name implies is that the pigment is light-red in contrast to darker iron oxide 
vigments, chiefly Indian red.. Some writers state that the term should be = — 
restricted to pigments composed of a mixture of iron oxide and calcium sulphate, 
produced by neutralizing pickling liquors with lime and calcining the residue. 
Onder this latter definition Venetian reds contain 20 to 40 per cent of iron 
oxide (Feo0z) and 60 to 80 per cent of calcium sulphate. (Caso, ). On the other 
hand, catalogues of manufacturers show: Venetian reds: igontelaing 12 to 40 per 
cent of ferric oxide and the remainder made un of varying percentages of cal- 
clum sulphate, calcium carbonate, and magnesium silicate. : 


This indicates that the term "Venetian red” includes pigments made by 
grinding iron oxide with fillers (calcium: carbonate, magnesium silicate, 
gypsum, or calcium sulphate) or by reducing true Venetian red, a mixture of 
iron oxide and calcium sulphate produced. by precinitation and calcination, by 
grinding with these fillers. The specifications of the United States Govern- 
ment recognize only two ingredients in Venetian red, ferric oxide and: calcium 
sulphate, and specify three graces of this pigment containing 40 and 60, 30 
and 70, and 20 and 80 ner cent cof. ferric oxide and calcium sulphate, respect-: 
ively. It is evident that Venetien cod may be described as a mixture of iron 
oxide and calcium sulphate. Venetian red is one of the cheapest of the‘ iron 
oxide pigments. 


4) U. S. Tariff Commission, Pigments, Paints and Varnishes: Tariff Information 


Surveys, A-15, 1922, pp. 89-90. 
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oe aad stv visuesa sd as an iron oxide eee Gessnteanien coal- 
tar. dyes. for its depth of color. : It is generally a’ shade of Indian red made 
by toning unm tne color of a lov grade of nue pigment with a red coal—tar dye 
(alizarine lake). ' 


ae Metallic ped intsS/ are iron sae ates which are or in the oxide 
content than the ochers. "Metallic naints" as marketed usually contain from 
33 to 64 per cent Feo0,. They are made (1) by grinaing together a mixture of 
ocher. and limonite iron ore and burning to form a red.product rich in iron, 

or (2) by calcining and grinding a natural iron carbonate (siderite) vaint ore 
mound onty in the eo Gan dtetnict of Ponnayt ventas 


Colcothar, _rou use, ¢ cavut ioReUGH, and crocus» cus martig are. ai iae to Indian 
red but do not enter in any large quantities into the manufacture of paints. - 
The last-named in the designation for vurple oxide of aren and is used pet 
marily as a polishing and abrasive material. , 


There are a number of other red pigment materials used in the manufacture 
of paints, but as these are for the. most vart sea errs pnereree: they do 
not come under une: Econ: oF —e POPORs oe 

The said cones seen ‘azide Sienant of any iapentance Gczeectine ‘aa eaeen 
pigments, ocher, umber and sienna) is the metallic brown or nineral trown. 
This piement is prepared by calcining an iinpure hydrous iron oxide: (limonite 
iron ore). It usually contains from 40 to 75 per cent of ferric: oxide, aver— 
aging 50 ner cent. ‘It. is variable in’ color but resembles somewhat: burnt 
sienna. Blast furnace’ dust, a grayish! brown nowder consisting of iron oxide 
, and coke separated from frases at many’ furnaces, is zround to produce a seal- - 

brown pigment. al i ea one sone ae it is not Bu tgeNeeror 
ance DEAD SBS: | a a 


Magnetite, mana ete: oe: oxide (¥60.Fes0z), is the ehiy ixée eytas mineral 
used,as:.a black pigment. : Pure precinitated. black magnetic oxide of iron has 
been widely recommended for use .in. cement work.:Although its tinting strength 
is less than that of carbon blacks, it = said to bo peater to work with ce- 
ment due to its high specific aaa has ee a 3 : 


‘Mortar colors and: srourid slate and shale. ee contain icon. ean: in vary- 
ing amounts.: The cheaper grades. of iron oxides-may be used as mortar colors — 
but the tendency is to use the higher grades. From the standpoint of the 
paint trade, ground slate and':shale may be divided into threa classes—biack, 
yellow, and red anne the use to weich they are put depending mores upon 
the color. = 


5/ U. S. Tariff. acratecioa Work cite: ; pa 90. | 


6/ Ladoo, R. B., Non-metallic Minerala, Occurrence, Pees ion av oii 
tion: New York, 1925, p. 369. 
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PROPERTIES 


All pigments consist of three parts: (1) The principal color producing 
ingredient, which in the case of naturally-occurring red pigments is usually 
ferric oxide (Feo0z), the mineral hematite, and in brown pigments is hydrous 
iron oxide or limonite (2Fen0q.3H.,0), the same as hematite but containing 3 
molecules of water; (2) the secondary or modifying color ingredient; and {3) 
the base, filler, diluent or carrier of the color.2 _ 


| Although a hish content of iron oxide may improve the quality of the 
material for use in rust-preventing paints, it does not determine the other 
qualities of the mineral paints on which much of its value as a pigment de- 
pends. Even the brilliancy of color and staining or coloring power are not 
always. in proportion to the content of iron oxide. Material containing low 
percentages of ferric oxide often 1s more brilliant in color and stronger in 
staining power and therefore worth more than other material containing higher 
nercentages or iron oxide. 


The base in practically all naturally—occurring iron oxide pigments is 
clay. The composition of clay varies widely, hence the base compositions of 
most iron oxide pvigments may be quite different. This base comnosition, un- 
like that in artificial pigments, can only be changed or controlled by (1) 
selection or blending of varying proportions of the deposit and (2) by removal 
of some impurities by simple purification methods. 


With artificial or prepared nigments any base or filler can be added to 
the hydrous oxide of iron or other coloring material, and the concentration 
of color-producing ingredient can be variod at will. ‘The result is that the 
prepared pigments can be mich more closely controlled as to color, opacity, 
covering power, etc., than those occurring naturally and therefore have been 
able to invade successfully the natural—pigment markets. 


USES 


The most extensive use of iron oxide pigments is in the manufacture of 
paints used chiefly for protecting iron and structural steel work from rust. 
They have proved more satisfactory than either graphite or red lead, which 
were formerly much used for this mrpose. They are also very much cheaper 
in first cost.§ 


The greatest permanence and. protective power result when dark or red 
pigments are employed, therefore the comparatively cheap iron oxide pigments 
are well adapted for this purpose. ° 


The proportions of pigment to oil are of importance when the paint is 
to be used for the protection of iron and steel, and {n case of deep Indian 
red maximm efficiency is attained with 60 per cent of pigment, whereas red 


ee ae ee a Oe eT eee eee ee ee 
497 Wilson, Hewitt, Ochers and Mineral Pigments of the Pacific Northwest: Bull. 
8/ U.S. Taraff Compisaion, Work cited, p. 91. 
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lead paint requires 80 ner cent of pigment. 9/ The maximum protection coin- 
cides well with the ease of working, and two coats protect better than one. 
The cheapest and best way to prolong the life of the metal ig to vaint iron 
or steel structures while the scale is- still on the surface after removing 
any loosely adhering flakes and rust... - 


large quantities of iron oxide cisisnte are used for cheap vaints on 
freight cars, barns, and temporary outdoor structures. Smaller quantities 
are used for coloring wall paper and.as a. coloring agent and filler in the 
manufacture of linoleum, composition flooring, oilcloth, imitation leather, 
rubber, and shade cloth. Other ubes are in ceramics, kalsomine, shingle 
— and naint, and paper and poroecee filler. 


Fairly large quantities of Clinton hematite ground in 011 have been used 
in the past for casting railway car wheels. lihen aprlied to the interior of 
the molds it super te a deep ebill to the surface of the wheels. 


The hi'cher grades of iron oxide are aed as abrasives and for polishing. 
A finely divided forn is known .as "watch-case rouge."' This, hovever, is 
nothing but pure Indian red which has been ground, washed, and treated 
mechanically with so much care that three-quarters of its selling price is 
represented in ite final preparation, 10/ This materiel is also known under 
the name of "c:ocus martis." Crocus cloth is simiinr to emery cloth but 
contains finely divided purple iron oxide as the avrasive medium. | 


Magnetite or black iron oxide is employed to only a slight degree as a 
paint plement; it is usod principally as an abrasive and polishing medium. 
The synthetic black. oxide is emnloyed as a pigment in cement work. 

Chiefly the lower grades of aon oxide pigments are used for tinting 
mortar, cement, and concrete, and the colors are usually of the various 
shades of red, brown, purple, blue, and black. As marketed, most of the 
colors are blends or mixtures. There is a growing tendency, however, to use 
the higher-grade plemente. 7 ; 

Ground slate and bate are aged in paints and as fillers in the nanv~ 
facture of oilcloth and linoleum. Black shales aré used to some extent in 
paint for buildings, but chiefly in the manufacture of a black filler for 
iron work, 24 ‘They are alco used by rubber manufacturers. Yellow shales 
efter grinding have been utilized in the menufacture of paint. Their prin- 
cipal use, however, is in the manufacture of oilcloth and linoleum. The ~ 
red shales find their princinal use as a pigment in the cheaper grades of = 
ee used aad for outbuildings and barns. 


a ee ee eres 
“Thorve, Edvard, K Dictionary of Applied Shemistry: Vol. 5, London, 1924, 
.p. 48, 
10/téch, Maximilian, Chemistry and Technology of Mixed Painte: Now York, 


1907 De 4l,. 
1/ U. S. Geological Survey, Minéral ‘Paints: Mineral Resources of the > United 


States, Part I, 1914, pp. 111-12. 
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SUBSTITUTES 


‘The iron oxide pigments as a class are the cheapest pimments in their 
resvective fields and hence tend to be substituted for other pigments rather 
than to be displaced themselves. In the iron oxide groun itself, however, 
the artificial oxides tend, to replace the natural pigments. Rapid progress — 
has been mede by color menufacturers in the perfection of these chemically — 
prepared nigments and as prices have been lowered, many users who formerly 
purcnased the natural-mined »vigments now. .prefer the. chemically-prepared pig- 
ments. By admixture of the various pure ferric oxide pigments now on the 
market with inert fillers, | ‘most of the natural viements can be duplicated, 
often with considerable ‘gaving in cost. The carbon blacks, both mineral end 
organic, have generally. ‘proved superior for certain uses to black iron oxides. 


Mortar colors and ground slate and shale have no substitutes in the 
sense of similar cheaper products, as they conatstute in thenselves the cheap- 
est of the mineral pignents. ; , | ) 


SOURCES OF SUPPLY 
Natural 


Iron is the f urth most atondnt material serineiet as 5.06 per cent of 
the lithosphere..2/ It is found in greater or lesser amounts in practically 
all rocks. : The mineral species of which iron is a normal constituent are 
numbered by the hundreds, Among the most important may be mentioned magnetite, 
hematite, limonite, pyrite, marcasite, pyrrhotite, and siderite. The first 
two are oxides; limonite is the hydroxide; pyrite, marcagite and eee 
are sulphides; and siderite is the carbonate. - 


Only hematite and limonite, however, are extensively enployed as plgmente. 


Mametite or magnetic iron ore (Fex04 or FeO¥es0z) deposits of economic 
immortance occur in Warren, Essex, and Clinton Counties in northern New York. 
Other important deposits in the East. cre.in New Jersey and in the vicinity of 
Cornwall, Pa. In the West, numerous aco are found in carer orese and in 
Colorado, New Mexico, ‘and Arizona. 


Hematite or specular iron ore (Feo0,) occurs as Clinton hematite or red 
hematite in Tennessee and Alahamsa and accounts for the larger part of the 
red iron oxide pigments producod.in the United States. : The columnar and 
earthy varieties of hematite are found in enormous beds. that furnish a large 
proportion of the iron ore requirements of the world. The inmortant deposits 
in the United States are around the southern and northwestern shores of Lake 
Superior in Michigan, Wisconsin, and Minnesota. Hematite is found at Iron 
Mountain and Pilot Knob in southeastern. Missouri... Deposits of consideratle 
importance are located in Laramie and Carbon Counties. in Wvoming. Deposits: 
of hematite suitable’ for use as iron ore are not necessarily, suitable for. use . 
as paint ‘Piement, as the color may have no commereial. -yalue,: - See Ps en ek ae 


le] Clarke, F. W., Data of Geochomietry: full, 710,. ue ‘Bs. Beol. Survey, . 
1924, p. 36. 
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Limonite or bog iron ore (2FeoQ.3Ho0) deposits are quite numerous 
throughout the United States. Many of them, however, contain considerable 
impurities which detract greatly from their economic value. Fairly vure 
limonite derived from iron—bearing limestones often is of commercial value 
and: such deposits are found along the Apnalachian Liountains from western 
Massachusetts southward into Alabama. Limonite de»vosits of various kinds 
are found throughout the Western States, but as yet they have not been ex- 
tensively developed. 


Siderite or spathic iron (#6003) 4 tn its crystallized form is a common 
vein minéral associated with various metallic ores, ‘such as silver minerals, 
pyrite, galena, etc. ‘The ironstone form of siderite is abundant in coal 
measures in certain coal: districts of the United States. “Pennsylvania vro- 
duces catch Gap.ia) the gray Sreeee tor plement purposes from a deposit 
near Lehigh Gap. 13 | 


Pyrrhotite or uaa peer iablans was i Pomeeas a fairly important 
source of copveras and has been used from time to time as a source of iron 
oxide pigments. 

\ 

In the United States another possible source of iron oxide pignents is 
the mine water from coal mines. Water from the coal mines of western Pennsyl- 
vania for instence carries considerable iron oxide:in suspension, and ina 
mumber of places is dammed and the iron allowad to settle. 


Artificial or Prepared 


Pickling liquors and various metallurgical wastes contain ferrous sul- 
phate in solution, and these liquors are an inmortant source of iron oxide 
pigments. Scrav steel, chiefly No. 2 scrap or clippings, is used, especially 
for yellow pigments. Several other materials are also used in the manufacture 
of iron paints. Iron blast furnace dust, a grayish brown powder, consisting 
mainly of iron oxide and coke, is sometimes ground to produce: a seal—brown 
Breoen ts. 


Hematite ona Limonite ‘and other brown eo ores which do not have a 
Pleasing color are calcined to produce the desired color, while others are — 
fortified or err ene rene: by the addition o some poe gees dyes such as 
ee lake. i | , 


byrite cindér or Mblue-billy, " the Heuti@ie resulting oon ‘Pasie 
pyrite (or pyrrhotite) in sulphuric acid manufactures is used as a mortar 
color and for abrasive and polishing Purposes. 


. i ne , 
a 5 


MINING AND PREPARATION SK 


the wintag< ‘of macansgesonaeeiae iron oxide jieieit ehetier carted 
on in open-cuts or underground aff rds no unusual features. The preparation 
of these pigments from the ores likewise is relatively simple and inexpensive. 
Often the ore 1s simply ground in its natural state or after calcining. | 7 


¢ 


13/ U. S. Tariff Commission, Work cited, p. 91. 
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To reclaim iron oxide from mine waters, ground limestone or lime may be 
fed to the raw water, using a beffled flume to mix the Jime well and permitting 
the water to flow into tanks or settling basing of sufficient capacity to re- 
tain the water for four or five hours. During this time the hydrated oxides 
of iron will settle out as a fairly thick sludge.. This sludge, however, is 
too thin to shovel and too thick to pum. One comnany runs the sludge from 
the thickener to a settling tank, and then finally sprays it on a revolving 
iron drum. This drum is heated and the dried film of oxide is scraped off, 

The yellow nowder is bagged and shipped to pigment plants for further treat- 
ment.14/ This plant has not been in operation for several years. aye 


The. naint ores of the Lehigh Gap district, Penneyivanias see tet ine of a 
mixture of siderite (iron carbonate) with some pyrite (iron sulphide), occur 
in narrow veins, usually not over 2 1/2 feet ek These veins are worked 
by simple underground mining methods from tunnels or shafts. The ore is shot 
down, sorted from the waste, and tranmed to the mill, where it is first cal- 
cined in vertical kilns, resembling limekilns, about 19 feet in diameter and 
25 feet high. Wood is used as a fuel, burned in fire boxes at the base of the 
kiln. The calcined ore, of a dark reddish brown color,.is crushed in gyratory 
crushers, ground fine in horizontal or vertical buhr mills, and packed, chiefly 


in 300 to 500 pound barrels. 


‘The artificial or chemically produced ferric oxide pigments are a rela- 
tively new development. The manufacture of yellow iron oxide pigments is des- 
cribed by Berlingl6/ as follows: 


The iron solution is subjected to the action of an oxidizing 
agent, and a reaction occurs in which the iron solution is both re- 
duced by the metallic iron and oxidized by the oxidizing agent, 
which results in hydrated ferric oxide. This is removed then from 
the solution tanks by filtration, thoroughly wares to remove all 
traces of acidity, dried and erouns. 


According to the same authority there are three Tieheres methods of manu- 
facturing the artificial red oxides, as follows: (1) Heating copperas (fer- 
rous sulphate) in retorts or kilns; (2) heating a mixture of lime and copperas; 
and i heating a yellow oxide. 


Most of the vreeent red oxides and Indian red oxides are manu- 
factured by the first method, which, briefly, consists of heating the 
copperas until the sulphur trioxide is driven off and the iron oxi- 
dized. The sulvhur trioxide must be either recovered, or disposed of 
so as not to be a nuisance. In this process, the light or Turkey red 
shades are made at the lower temperatures, and the darker shades, 


aw a 
14] Leitch, R. D., Observations on Acid Mine Drainage in Western Pennsylvania: 
Boro-u of Lines, Report of Investigations 2889, Sept., 1928, 18 pp. 


15/ Ladoo, R. 3., Work cited, pp. 384-5. 
16/ Berling, F. C., Oxide of Iron Pigments: Canadian Chem. and Met., vol. 15, 
Jan., 1931, pp. 16-18, 
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anging from a medium red to a dark purple Indian red, are made at 
the nisher temperatures. After being taken from the furnace the 
products are graded carefully and then ground and washed by levigs- 
tion to free the product from the unburned remnants of copneras. 
The so-called Venetian red colors usually are made bv the 

second method, and the ferric oxide content of these varies from 
10 to 40 ner. cent. The low ferric oxide content is due to the 
presence of calcium sulphate, which is formed by the reaction of 
the lime and copreras. This groun of pieoments forms a very con- 
plete and useful tyve because, due to chemical control, a very 
wide range of shades, ranging from light shades of red with yellow 
tints to dark shades of red with blue tints, is possible. 


ne third nrocess of making red oxides from heating a yellow 
oxide is an adaptation or a continuation of the artificial yellow 
oxide process mentioned above, and any variation of shade from a 
clear light bright red oxide to a deep purple shade of Indian red 
can be produced by this nethod. 


he preperties of these artificial yellow and red oxides are 
. that they are perfectly permanent and have excellent coloring power 
and body. They are free from acidity and alkalinity, and if they 
are nure ferric oxides, are, of course, quite insoluble in water. 
Most of the artificial yellow oxides sold at present have a small 
water soluble content, and manufacturers are endeavoring to elim- 
inate this feature through improvement in process and equipment. 


PRODUCTI ON 


The United States is the largest consumer of dron oxide paints in the 
world, and most of its requirements are se from domestic sources. 


While accurate. statistics as to meoduetisn of iron oxide pigments ere 
not available because of the diversity of products and the difficulty. of 
correct classification, Tables 1, 2, and 3 will give some idea of the’ 
growth of the domestic industry since 1914. The figures in these tables are 
taken from different sources.and do not include the same products over a 
period of years. | a | 7 
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Table 1. ~ Iron ore sold for paint, by producers 
ho in in the t United States, 1918-1930 1/ 


Year Short tons “et | Value | Year Short tons Value 


{ 

1918 | 10,034 | $ 22,904 || 1924 | 23,106 $ 103, 626 
1919 17,885 | 4,630 || i925 29, 704 140, 986 
1920 27,382 112,364 || 1926 23, 707 129, 541 
1921 11,624 56,624 | 1927 25, 815 132,007 
1922 «= ,_~=Ss 30,668 | 166,682 1928 17,815 83,190 
1923 | 27,823 140,306 1929 15, 754 90,352 

| 10, 832 53, 520 


| 1930 


1/ Mineral Regourves of the United States, Part I, ‘Sumery (annual). 


Table 2. - Domestic natural mineral pigments 1/ 
sold in the United States, 1909-1916 2/ 


Year | Short tons Year. | Short tons Value 


a aes | 
1909 1° 60,220 1 $ 567,028 1913 | 70,595 $ 512,410 
1910 _. 68,623 | 527,795 |} 1914 66, 766 633,390 
1911 62,739 498,821 — 1915 57,442 551, 598 
561, 693 | 1916 (33 (3) 


1/ Include -ocher, umber, sienna, metete paint mortar colore, and ground 
slate and shale. 

2/ Mineral Resources of th) United States, U. S. Geol. Survey, Part I, 1919, 
p. &5a., 

3/ Canvass discontinued after 1915. 
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the United States oy states (short tons 1914-192 


bee mal = 5 a | a 1323 
| Tous _ 


/ Lay Tons |. YVeilue Tons Value Tons Value Value 


1.0..s0e7 Magle %— Jevu OxX1iAcs auc OtNer Mincral w1lsmenre wrouu « dul a 


Iron oxides, total ....ve.s-.e0se] 46,448 $ 797, $797,619 | 101,091|$ 3,776, 942/42, 564 ba. 951, 1887 /65,540 545 1$3, 133,953 
Natural (ocher, sienna, umber, | | 
Obs J," LOCKE se cccase 2/46, Ms |2/7°7, 819 |2/101,091 oy: 2,778, gue! lia (319:| 1,737 472/61, 000] 2,718,088 
Pennsylvania .ecccceseseeeed 14,396, 199,575} 52,273} 2,433 cries 237; 549,061/11, 199] 472,979 
New York cent teteeeeeseeeeed (2). (3) | 94979 425 966 7,019{ 274, "385 | (3) (3) 
Other States seessseeeeeeeeq 32,053 598,243) 29,122) Ried ened 913,528) 49, “al 2,245,109 
Synthetic precipitated, total.... (4) | = (4) : (34) ( (4) | 2,285|  an4,kos| 2,454) 415,863 
Other mineral colors, total ao (5) | (5) | 19,132, 1,176, 505; 25,919 : 709,939) 72, 445; 2,349,088 . 
Pennsylvania ..cccescccccees - | ae - 4 - {| = | = 46 » 330! 1,895,433 
NOW TOTS che scpeaceesvcsves - | aot a, *M - | - | SoA (3) ! (3) 
Other States vines Linge oarial - MP ee ae ee eh 
ae JS) eee | 
oe ta: Ss nS PE Value Value__| 
Iron oxices, total sestecesceseeed , 38 oe $2; 381, 148 $%, 757,295 | 
aes \egner tar oe 39,023 | 1,517,997 | 48,338 | 2,452,134 | 2/22,814 | 2/3, 374,800 
Pennsylvania been teeeer enced mae | “ | - - 17,456 1,170, 345 
New YOrK sees jereteeeeeeeees om “ = = (3) (3) 
Other Btutes je.ceuceeeeceed =! | Fe bs a - | 35,358 | 2,204,455 
Synthetic precipitated, total nas ig 5,563 | ; 860,151 | (5,842 | 905,761 | (4) (4) 
Other miner&i-colors, feted ne neo 20, 554 | ” 358,307 | 14,600 | 343, 384 | 8,632 254, 37% 
PenGeFTVANie 16:00 v0.0 seeeed 17,180 ! eae | * - | 4 305 a 
Nat Mate oa deasoueecaveieee 24 150,604 | % 
Other. States Le RAR: 2,644 | 129, 245 | 
t ee 


—a 


_—_—_—_——— — ee ween aS se ese 


1 Bi Biennial. census of marufacturers, Census Burea, Departnent of Commerce. 
2 Includes data for synthetic iron oxide. - | 
3 Included.in fiewres for "Other States." bs 
Ly Included in fisures for "Natural" iron oxide. : 
5 No data. “ie 
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IMPORTS — 


Notwithstanding the considerable domestic production and export trade in 
iron oxide pigments, the American paint and other consuming industries pur- 


ee Coy 


Tables 4, 5, and 6 show the general imports: and imvorts for conaumption __ 
of mineral earth pigments into the United States for the years 1923 to 1930, — 
inclusive. Under the classification "iron oxide and iron hydroxide pigments, " 
the general imports into the United States have shown a slight decrease, — 
amounting to only some 17 million nounds, valued at $375,176, in 1930 as com-. 
pered with 24 million to nearly 28 million pounds for the years 1926 to 1929, 
inclusive. The value during these four yoars ranged from about $587,000 to 
over $666,000.. Spain is by far the largest source of pigments under this 
classification, furnishing on the average about 33 per cent.. The amount im- 
ported from Spain in 1930 was only about 10 million pounds ‘as compared with 
14 to .19 million pounds in the four. previous years. _ 


Table 4 shows the importa of ‘other mineral earth tant: other than 
ocher.and sienna" for the years. 1923 to 1925, after which years the classi-- | 
fication was changed. Under this heading Belgium was the largest foreign 
source, furnishing the United States about 30 per cent ‘of the total quantity 
imported. Other’ countries furnishing fairly large quantities were Frence, 
Spain, Germany, ane the United Kingdom. a 


“Table 6 shows the ‘total imports for consumption. of mineral earth sige’ . 
mente (iron oxide and iron hydroxide) into the United States for the years 
1923 to 1930, inclusive. :, wae | 


- The United Etnzdom 4g also one of the principal sources for iron oxide 
pigments. During the past few years this country has shipped annually to 
the American market apnroximately.25 per cent of its total output or 2,500 
short tons, of a total production of about 10,000 tons. A considerable por- 
tion of this, however, is Spanish ore, ground and prepared in English mills. 


' Canada, with an annual production of approximately 6,500 short tons, — 
.8xports to the United States about 1,000 tons annually or 15 per cent of: its A 


to tal output. 
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Table 4. ~ Imports for consumption of other mine 
nna, into the United States 1 


other than ocher and sie 


eA re 


ral earth 


sited Statee 1) 


nts, 


1925 


) 1923 1924 | 


Imported from: . 


Austria 
Belgium 


Czechoslovakia 
Denmark 


Notherlands 


Norway. 
Spain 
Sweden 
England 


Scotland 


Ireland 
Canada 
Cuba 
China 
India 
Japan 
Egypt 


Australia  # == 
Port Hast Africa 
Palestine and 


Syria 


Greece 


Switzerland 
Other countries 


Total 


(Annual). 


Pounds | Value | Pounds 


21,164 |¢ 3,254/¢ 


24,216,0 


————= me 


3,277,1 


Je 


22,028 


85 


17,969,578 
2,220, 659 


1,752,9 


07 | 


5,368, 668 
65,695 

| 858,495 
12,163,567 


10,9 
7,899,2 


56 
31 


112,047 


610, 7 


28 


2,157,900 
220 


280 
77,122 |21,311,103; 
458 57,290! 


16,626 6,017,497| 
58,218 |15,981, 984 
44,599/ 1,323,354 


25,476 


40,075 


5,361 
27,012 


480,113 | 


6,507,027) 
62,406/ 
11, 579; | 


242, 643 |15, 509, 524 


45 


1,710 


393,595! 7,402,922 


5,467 
1,133 


7,044 


53,412| 1,566, 741| 


6! 


78,659,740 | 994, 760 


2/ Includad undor Ingland after 1923. 
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100) 
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69) 


Value 3 Pounds 


rasa 


67,3502| 24,193,097 


823 


132,168 


25,816 4,614,202 
53, 664| 17,697, 764 


27, 506 
13,396 


1,291,785 


491,474 


50,692; 4,419,573 


99 
72? 


7,063 


255,148] 17,175,071 


183 


254 


67,115 


909,458] 8, 707,283 


(2) 
(2) 


37,568] 1,717,299 


Pa we 


2608). Fee 
1, 238,013 


226 
600 


838,278 


Value 


80,432 

1,497 
25, 286 
58, 899 
26,023 
13,074 


34,445 
676 


263,702 


76,662, 149| 835,218] 82,591,011 | 934,821 
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Table 6. - Imports for consumption of mineral earth 
igments (iron oxide and iron hydroxide) 
into the United States l 


Sica : 5 


EE? & Gesu cee OC EEE cee 


load 


Year Pounds | Value 
1926 4 4.4: %-6 & 21,326, 790 $ 674,812 
1924 ee e« ee «© @ 24, 591,032 582,939 
MODS: Me “ev..es ao Je 26,978, 925. 668,170 


1927 «6 2 0 0 24,038,987 586, 883 
1928 . 2. « we « 20,456, 096 604,895 
1929 e © ee « @ 24, 543, 077? 593 ® 291 


| | 
| _ ae 
1926... eae | 27,985,923 i 666, 766 
| | 
| : 
| 


373,453 


1930" 4! oe ches | 17,002, 130 B73, 
ee, Leena ee ee ee 
1/ Foreign Commerce and Navigation of the United States, Department of Com- 


merce (Annual). 
TARIFY HISTORY 


Prior to the Tariff Act of 1913, iron oxide vigments, both natural and: 
artificial were dutiable under general provisions for "pigments, not else~ 
where provided for." Under the acts of 1883 and 1890 and again under the 
1894 act the duty under this bracket remained at 25 per cent ad valorem. 
Subsequently, under the acts of 1897 and 1909 it was raised to 30 per cent 
ad valorem. The act of 1913 (par. 55) introduced a new provision for "Spanish 
brown, venetian red, Indian red, and colcothar or oxide of iron, not spectatty 
provided for" and reduced the rate of duty to 10 per cent. 


Under the acts of 1922 (nar. 75) and 1930 (var. 73) pigments classified — 
“under oxide, and iron hydroxide pigments, not snvecially provided for" was Z- 
dutiable at 20 per cent ad valorem. 


EXPORTS 
The United States is the world's largest exporter of mineral pigments. 


The quantity of iron oxide pigments exported from the United States has 
been growing steadily during the past few years, amounting in 1930 to 
45,132,189 pounds, valued at $535,193. This represents an increase of 7 per 
cent in quantity over the preceding year but a decrease of 38 per cent in 
value. The low unit price of iron oxide pigments as compared with their bulk 
handicaps considerably the development of a larger export trade with distant 
markets. This, however, is partly overcome by the high favor enjoyed by 
American pigments, due to their uniformity of color and fine texture. 


Slackened building activity in many world markets during 19350, a conse- 
quently smaller consumption of paint, and only a slight retrenchment in mineral 
earth pigment production both in the United States and foreign countries, 
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have pole id cautious purchasing and price cutting to move existing pig-— 
ment stocks,.=“/ pet. s 


Canada is the outstanding export outlet for American iron. oxide pigments, 
taking annually 40 to 45 per cent of. the total exports, an amount equal to 
about three times the Canadian production, which is valued at approximately 
$116,000 annually. 4s may be noted in Table 7, quantity exports of mineral 
earth pigments to Canada showed a substantial gain in 1930, The ever—-widening 
use of iron oxide pigments in paints in the United Kingdom places that country 
in second rank as a market for American iron oxide pignonts. 


- Shipments to former major markets, such as the Union of South Africa, 
Australia, Japan, Germany, and Cube, declined materially both in quantity and 
value during 1930. The trade with France and Belgium, although relatively 
small, increased in both quantity and value during the past year. -_ 


MARKETING AND PRICES 


The United States is the largest consumer of iron oxide pigments in the 
world and its requirements are furnished by both domestic and foreign pro- 
ducers. Domestic mineral pigments usually are either mined by some of the 
larger consumers, or marketed by the producers directly to the consumers. 18/ 
There are only a few large producers. in this country and they in a certain 
degree control the market for domestic mineral pigments. These producers 
usually handle a wide variety of natural colors and have built up reputations 
for uniformity and high grade of product. Many large customers prefer to 
deal only with such companies rather than to buy each color from @ different 
small producer. Some of the smaller producers market their product through 


brokers or jobbers. 


r 


' Imported pigments are handled by all the big color manufacturers, but 
some ‘consumers import part of their pigments directly. 


The following tabulation price quotations, Table 8, was taken fron the 
special review number of the Oil, Paint, and Drug Reporter for the years 
involved. The prices are for carload lots in. the New York market, unless 


otherwise noted. 


17] Wood, E. C., and Kiefer, E. A., United States Foreign Trade in Mineral 
Barth Pigments: CGheuivcal Division, Cumnerce Reporte, May 148, 1931, 
p. 419. a _ 
18/ Ladoo, R. B., Work cited, p. 387. 
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Oxide, red, copperas: ie — 
High 19 | 14 | 14 | i4 |, 1 
Low | 10 } 10 | 10 | 4 
Tuscany red: 2 ra 
High 44°) 44 | 35 
Lor : a 175 | 173 
ihe das red: ‘| i ae 
«High © | ole Gl 6 
Low one 
Indian red, Amer. pure: | ai | 
Eigh 16 52 12 | 12 | 
Low | 8 | 8 | 
Iron oxide, black: | 
 .Aigh ; 29 116 116 
low | 43) 43! 43) 
sa eae 


1] Onl, ‘Paint and Drug } Renor ter (Weekly). 


FOREIGN COUNTRIES| 


Spai nt9/ 


Spain is one of the ee important producers of natural red oxide of 
iron for use in the manufacture of paints. The principal deposits are in 
eastern Andalusia in thd interior Province of Jaen,..where it is produced 
partly as a by-product -in mining iron ore, with whioh it occurs. The iron 
oxide occurring in this Province is e variety of red hematite containing 
between 80 and 90 per cent of ferric oxide and is the standard grade of 
"Spani red oxide," with extreme best isapey, and covering power. 


In 1929, in the Province of Teen: ners were two plants in operation 
for the grinding of red oxide of iron: the Fabrica de Villargardo, owned 
by the Sociedad Espanola do Oxidos y Pinturas, and the Santa Paria mill, 
the property of the Sociedad Oxidos Florez. 


The plant situated near the railroad station of..Villargardo (on the 
line of the Puenta Genil-Linares railroad) consists of two ball mills 
having capacities of 1,200 and 800 kilograms, respectively. <A fairly fine 
product is obtained, 99 per cent passing 5,000 mesh to the square centimeter 
(approximately 175 mesh). The hematite treated at this plant comes from 
the eempany's mines in the district of Torrequeleradilla, in the same Pro- 
vinee, distant about 14 kilometers from the plant. Hauling is made under 
contract by mules and wagons. 


197 Eatadistica Minera de Espana, Madrid, Spain (Annual). (Translation by 
‘BE. P. Youngman. ) 
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The Santa Daria plant is located near the railroad station at Jaen. The 
mines of the Sociedad Oxidos Florez are in the district: of Torredelcamno, 
Province of Jaen, 22 kilometers from the griuding plant. ° Trans;crtation is 
partly by mle-drawn wagoris and by rail over the Fucnta Genil-Livores line. 
Wet-grinding in Freuch buhr mills produces a naste, which after filtering 
passes to the calcining furnaces and axterwerds to disintegrating mills. 


The entire erernor from these two plants is exponver wanene? the 
port of Malaga. 


In the Province of Malega there were five sseive plants engaged in grind- 
ing and preparing iron oxide for use in the paint mOgUaN EY. in 1929, 


The following is a list of. the names of the 33 grinding plants in oper- 
ation in Spain in 1929, | | 


Lron oxide grinding plants in operation in spain in 1929 


Province - a | ‘Plant: 

Jaen | Fabrica de Villargardo 
Santa Daria 

Malaga La Albion | 
la Helvetia -— 


le Perseverancia 
Santa Zlena 


La Victoria 
Gui puzcoa 
Quadalejara 3 Santa Engragia 
Alicante 7 —_ las de Villafranqueza 
: San Vincente del Raspeig 
Zaragoza 7 La Gompante. Aragonesa 


Table 9 shows the production of eaoart {ron oxide for pigment porposes 
in Spain by Provinces for the years 4924 to 1929, inclusive: 
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Exports 


Detailed statistics with reference to total exports of iron oxide for 
pigment purposes from Spain are not available. 


The Port of Malaga is the chief center of both the preparation and export 
of crude and refined iron oxide for pigment and filler purposes. According to 
American consular officers in Malaga the exports of red oxide of iron from 
that port increased steadily in the period, 1926-1929, totaling 31,076 metric 
tons An 1929; 29,976 tons in 1928; 28,852 tone in 1927; and 28,435 tons in | 
1926.80/ The Spanish crude red oxide comprising about 40 to 45 per cent. of 
the total trade for pigment purposes is shipped princinally to Germany, France, 
Belgium, Italy, United States and Great Britain. The ground product finds an 
outlet in about 25 foreign countries. The United States is the principal 
market, taking 35 to 40 per cent of the Malaga exports of refined Spanish red 
oxide of iron annually and.only 8 to 10 per cent of the crude hematite earth. cL/ 
Other leading purchasers are Great Britain, Argentina, the Netherlands, Germany, 


hae Italy, Belgium, and France. 

‘Tables 10 and 11 show the exports of ocher and other earth pigments (ex- 
eluding iron oxide) unground (1926-1929) and ground (1927-1929), respectively. 
Exports of iron: oxide for pigment purposes are grouped with iron ore shipments 
and are not shown separately. | 


Table 10. —- Ochers and etied au i shite ee ound, 
| exported from Spein 1/ 
1926 1927 1928 1929 


Value, [Metric] Value, (Metric) Value, Metric | Value, 
tons ‘tons jpesetas|: tons jipesetas | tons jvesetas 


Ge 

Algeria 
Argentina 
France | 
Great ‘Britein. | 
Holland 

Italy 

Cuba i‘#‘( # 
United States 
Other countries 


34,264 


9 
Total 1,566 |281,834| 662 465 55,836 | 428 


l/ Eetadistica del Comercio Exterior de Espana, Madrid (Anmual). 


20/ Wood, E. C., and Kiefer, BE. A., United States Foreign Trade in Mineral Earth 


Pigments: Dept. of Commerce, Commerce Reports, May 18, 1931. 
21/ Wood, EB. C., and Kiefer, B. A., Work cited. 
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Table 11. - Ocher and other foarth plereuts ound, 
cee from Spain 


: ae _ agg 
pMetric | Value, Metric 
aa, ,_tons _ be esetas tons 


Centa — 2 7 285 | ee 
Metilla 7 30 | non | --~ 220 
Germany | --- | es — 2.4 330 | 1,144 
Argentina i 680 : 101,970 344 ! 51,600. 115, 522 
Belgium | 7 | 1,020 —_ -~- 1,100 
United States | 109 ! 16,335 429 64,275 84, 744 
France 40: 5,970 19 2,910 2, 838 
Great Britain 149 | 22,295 L 146 21,960 35,242 
Holland : 29 4,230 37 5,505 15,180 
Italy | 24 | 3,630 | 56 8,430 5,544. 
Uruguay | 24 | §,640 ; 58 | 16, 082 
Other countries 54 | 8,160 OL ---. 
Total 2 128 z 169, 215 | ; 1,120 


1/ Estadistica dsl Comercio Exterior de Espana, Madrid £a (Annual). 
2/ Less than 1 ton. 


Great Britain 


Great Britain is also an important source of iron oxide pigments, produc- 
ing annually approximately 10,000 tons and exporting not only a portion of the 
domestic production but also quantities of red oxide of iron of Snanish origin, 
aes in the crude state and prepared for market in British grinding 
mills. 


The nrincival iron oxide mining cistricts in Enzland are in the counties 
.of Somerset and Gloucester. During 1¢30, these two counties accounted for 
approximitely 80 per cent of the total output as follows: Somerset, 4,161 
long tons and Gloucester, . 2,704 tons. 


Table 12 shows the outnut of ocher, umber, and other iron oxide pigments 
for the years 1919 to 1930, inclusive. 


Bo] Wood, BE. C., and Kiefer, BE. A., Work cited. 


ES eae ee - ee 
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Ta tle 12. -— Production of ocher and umber!/ 
in Great Britain 2 — 


Year : | ong tons 
EOS? 6. ca cet Wer ac ae Lee es Ae ee ee 10, 547 
1920 o'e @ e@ @ © © @ @ @ @ 15, 537 
1921 eo e@ ee ¢e@ 0@ @ 8® @ @© @ 10,310 
LOS 6S ee SO 9,036 
NODS mee th dor Os Se ce 10,293 
1924 2 0 eo ew ew ew te hw 10,469 
9254. oe, ee se A 11,224 
1926 e e©8s8 e@ © @ @© @ © @ @ 10,203 
1927 eeeeee #8 © © @ @ 10, 464 
1928 8 @ e 8 e e e e ® ie ® 10, 504 
Moe?! ae Se. ee ele °° 9,343 
1930 . ee @ ee e@ 8 ee.) 68 8,623 - 


= Includes micaceous iron ore, ferric oxide, 
and similar minerals, | 

g/ annual Report, Chief Inspector of Mines, 
Secretary of Mines, Lendon (Annual). 


Imports and Exports 


Great Britain has a considerable foreign trade in natural pigments, as 
may be seen from tho following Tables 13, 14, and 15, which show the quan- 
tity and value of the imports and es of ocher and ‘earth colors for the 
years 1925 to 1930. 


Due to world conditions, exports of natural pigments from Great Britain 
“have shown some falling off during the nast two or three years. The statis- 
tics relative to the foreign trade of Great Britain in natural iron oxide 
Pigments do not separate them into their respective classes but group them 
ail under the heading of "Ocher and Earth Colors." Tata secured fram 
A4merieon consular offices in England show that during the five-year period, 
1925-1929, British imports of iron oxide, principally from Spain, renged 
frem 4,473 to 6,498-long tons amually. 
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rere 13. = mports of ocher and earth colors 
into Great Britain Jo long tons: } 


! 
United States 2,701 © 
| 
| 
{ 


Cyprus 
South Africa 
India 
Other cowmtries 
Total . 25,285 19,606 
Total value, pounds BheET TPE: etOs 616 .- 81,115 


1] Annual Statement of the Foreign “eign Trade of the “Walted Kingion, Volume 2. 
2/ Less than 1 ton. 


Table 14. - Exports of domestic ee ye earth pigments 
| - Great Britain, long tons 1 


Destination 1926 | -1997 1928 


| 

Sweden - | ‘111 ‘183 |. - 
Germany | 931. 614 | 
Holland: te 462 579 456 
Belgium | 642 587 351 
France | 377 684 524 
Spain '- | 74 -83 77 
Italy | 117 197 261 | | 
United States | | 2,912 2,621 2,704 | 
Chile... .- 8 |i, 84 85 82 
Argentine- ' ah % ! 401 592 | 351 
Irish Free State . | 265 404 390 
South Africa, =" 949 1,138 1,072 
India | 561 |. 672 |. 688 
Australia 599 830 730 
New Zealand eo? 258 209 
Canada 504 498 691 
Other countries 

Total 10,398 | 11,956 | 11,805 |; 11,285 9,380 


Total value, pounds sterling 252,695 275,188 | 262,071 | 249,878 188,915 
1/ Annual Statement of the Foreign Trade of the United Kingdom, Volume 2. 


~ 
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Table 15. - Re-exports (of forei ori n) of ocher and earth 
colors by Great Britain, long tons 1 


Destination “1925 1926° | 1927 


Inited States =e ca «gig 68 26 716 
Other foreign countries ie - $90 385 - 39 345 
Other British countries a l21 108 118 lll 90 
Pe ee , [ : si i Gs - 
Total ' 1,429 | 561 183 | 166 | 1,151. 
total value, pounds sterling ; 13,581 | 8,663 | 3,617 | 3,110| §&,424 
eit ecmeairenceta anes be SN ae Ae ee oly lanes eed oe te > 


1/ Annual Statement of the Foreign Trade of the United Binaton Volume 2. 


Canada 


The Canadian paint industry relies to a considerable extent upon imports, 
especially from the United States, for a large proportion of its raw materials, 
both in the natural state and in prepared form ready for grinding and mixing. 
The iron oxide pigment industry is centered in the Province of Quebec in close 
proximity to American industrial centers. Certain quantities of the Canadian 
output, thorefore, find a market in the United States. In 1929, 6,518 tons of 
oxide pignents, valued at $116,000, was produced. 23/ Table 16 shows the quan- 
tity and value of materials used in the manufacture of iron oxide paints in 
Canada for the years 1922 to 1927, eeoeuEer es: the only years for which figures 
are available; 


Table 16. - Materials used in eae ae of iron oxide 
paints in Canada 1. | 


Iron oxide ore 


Cost 
at works 


Iron oxide pigments | Ochers, siennas, and umbers 
Quantity, | Cost - : Quantity. | Cost 


pounds at works | __ pounds, at works 


Quantity, 
pounds 


1922 54,628 $ 3,280 | 2,508,463 | $ 102,711 | . 1,289,640 $ 81,216 . 
1923 | 163,615 5,238 | 2,209,302 | 94,083: 1,686,311 | 82,703 
1924; 64,609 3,514 | 1,790,097 ; 59,451: 1,490,582 63, 818 
1925} 142,479 6,751 | 1,758,738 | 59,962! 1,572,260 53, 557 
1926 | 57,000 1,788 |2,390,085 | 987,959! 1,679,871 59,065 
sae 297,165 | 23,481 | 1,801,159 73,395! 1,611,096 68, 872 


WT the Chemical end Allied Products, Cenadian Dominion Bureau of Statistics, 


23] Wood, E. 0., and Kiefer, E. A., Work cited. 
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LIST (INCOMPIETE) OF DOMESTIC PRODUCERS, | 
DVALERS, AND IMPORTERS OF IPON OXIDE PIGMENTS 


Acheson Graphite Corporation, agere Falls, N. Y. 

C. K. Wiliians, Easton, Pa. 

Reichard-Couiston (Inc.), 95 Madison Ave., New York City. 
W. P. Fuller & Co., San Francisco, Calif. 

The Synthetic Iron Color Co., Richmond, Calif. 

Smith Chemical & Color Co., 28 Moore St., New Yorx city. 
B. Me. & F. Waldo, Inc., Muirkirk, Md. 

Clinton Metallic Paint Co., Clinton, New York. 

Jos. A. McNulty, 114 Liberty St., New York City. 
Seminole Pigment Co., Allentown, Fa. 

Geo. B. Smith,Chemical Works, Springfield, ill, 

A. Deigger & Co., 159 W. Einzie St., Chicago, ill. 
Stanley Doggett (Inc.), 99 John St., New York City. 


Paint Piement Co. of Amer‘ca, 412 Reading Road, Cincinnati, 


Ricketson Mineral Cclor Works, Milwaukee, Wis. 
Siemon % Elting, Irvington, N. Jd. 

Geo. S. Mepham & Co., East St. Louis, Ill. 

Feller *: Merz Corp. 505 Hudson St., Wwew York City. 
West Boye Chemical Co., 208 N. Clark St., Chicago, Ill. 
C. M. Durbin Co., Cincinnati, Ohio. 

Manufacturers Mineral Co., Seattle, Wash. 

Georgia Peruvian Ocher Co., Cartersville, Georgia. 
New Riverside Ochev Co., do. 

Cherokee Ocher Co., do. 

E. I.-du Pont de Nemours g Co., Wilmington, Tel. 
‘Frazer Paint Co., Detroit, Michigan. 

General Metallic Oxides Co., Jersoy City, N. J. 
May Chemical Works. Newark, N. J. 

American Pigment Corporation,’ Bedford, Va. 

Mue Ridge Taic Co,. Benry, Ve; 

Vinters Metallic Fuint Co., Mayville, Wis. 
Binney-Snith Co. (inc.), 44 - E. 43rd St., New York City. 
Penn O-e Co., DuBois, Fa. 

J. lee Smith & Co., 23 Jacob St, New York City. 
International Silica Co., Cairo, Ill. 

Imperial Color Works, Glenn Falls, New York. 
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